This work aims to enhace the corrosion resistance of medium carbon steel 45. Zn-Fe coatings on steel 45 were prepared at different temperatures (380°C, 390°C, 400°C and 410°C) by pack cementation process. The microstructure, formation mechanism and corrosion behavior of the Zn-Fe coatings were investigated. The Zn-Fe coating possessed a two-layered structure consisting of a thin diffusion layer and a thick outer layer. The coating thickness increased with the increase of the temperature. Zn-Fe-Y coating on steel 45 was prepared by the pack cementation process at 390°C. The effect of Y addition on the microstructure and corrosion behavior of the Zn-Fe coating was studied. The structure of the Zn-Fe-Y coating was similar to that of the Zn-Fe coating. The coating thickness increased with the addition of Y. The activation energies for the formation of the Zn-Fe and the Zn-Fe-Y coatings were 82.31 kJ/mol and 81.12 kJ/mol, respectively. The corrosion resistance was measured by the immersion test and polarization test. The results showed that the corrosion resistance of the Zn-Fe coating firstly increased and then decreased with the increase of temperature. The Zn-Fe-Y coating had better corrosion resistance than the Zn-Fe coating.
